Objectives: Theory of mind (ToM) allows us to detect and make inferences about cognitive and affective mental states. Mixed findings exist regarding (a) age differences in cognitive and affective ToM and (b) what mechanisms may underlie changes in the two components. We addressed these questions by examining the unique and joint contributions of neurocognitive performance, pulse pressure (PP), and biological sex to age differences in cognitive and affective ToM. Method: We tested 86 young and 85 older adults on standardized measures of neurocognitive performance and ToM. Predictors were derived from demographics (sex), in-office PP, and measures of executive functions, semantic memory, and episodic memory. We used path analysis to identify concurrent predictors of cognitive and affective ToM between groups and invariance analyses to assess age differences in the relative strength of identified predictors. Results: We demonstrated robust age differences in cognitive and affective ToM. Certain neurocognitive predictors of ToM were more salient among older individuals; most predictors were shared across age groups and equivalent in magnitude. Discussion: To our knowledge, this study represents the most comprehensive investigation to date of predictors of ToM in aging. Findings highlight the need for continued investigation of ToM within a multidimensional framework.
Theory of mind (ToM)-or how we detect and understand our own and others' mental states-is an important social cognitive skill. Difficulties in ToM may lead to problems relating to others, poor communication, and trouble connecting thoughts and actions (Fett et al., 2011) . It is well known that older adults are susceptible to decreased ToM; however, past work provides mixed evidence regarding how ToM changes with advancing age. To address this issue, we adopted Shamay-Tsoory and Aharon-Peretz's (2007) framework of ToM as a multicomponential ability that comprises overlapping cognitive and affective components. Cognitive ToM includes reasoning about meta-cognitive beliefs and intentions, whereas affective ToM includes reasoning about emotional mental states. Evidence supporting this conceptual distinction is provided in (a) cognitive neuroscience theory (e.g., ShamayTsoory, Aharon-Peretz, & Perry, 2009 ); (b) developmental research in childhood and older age (e.g., Duval, Piolino, Bejanin, Eustache, & Desgranges, 2011; Vetter, Altgassen, Phillips, Mahy, & Kliegel, 2013) ; and (c) clinical research suggesting that impairment in ToM can be selective (Le Bouc et al., 2012) .
With few exceptions (e.g., Happé, Winner, & Brownell, 1998) , robust evidence supports age differences favoring younger adults in cognitive ToM. These studies typically use story-based tasks that assess individuals' understanding of mental states (e.g., irony, double bluffs, and social faux pas). In contrast, research examining affective ToM in aging has yielded inconsistent findings using tasks that assess understanding of emotions from faces and simple sentences. Whereas some studies report that affective ToM is unaffected in older adults (e.g., Castelli et al., 2010) , others suggest that this ability declines in later life (e.g., Grainger, Henry, Phillips, Vanman, & Allen, 2015; Mahy et al., 2014) . Among the few studies that have examined age differences in both cognitive and affective ToM, disagreement persists as to whether age effects are limited to cognitive ToM or apply to both components (Bottiroli, Cavallini, Ceccato, Vecchi, & Lecce, 2016; Duval, et al., 2011; Rakoczy, Harder-Kasten, & Sturm, 2012; Wang & Su, 2013) . For instance, Duval and colleagues (2011) demonstrated that older adults performed worse on measures of cognitive and affective ToM relative to young and middle-aged adults. However, using a verbal faux pas task with embedded cognitive and affective ToM components, Bottiroli and colleagues (2016) reported that whereas cognitive ToM was superior in younger adults, affective ToM was stable across groups. Together these findings raise questions regarding the extent to which cognitive and affective ToM are affected by aging and whether other variables may contribute to differential patterns of change (see also Kensinger & Gutchess, 2016) . To clarify these issues, we used a rigorous, multivariate approach to examine the effects of age within the framework of a comprehensive model examining direct and indirect predictors of ToM in later life.
Neurocognitive Performance and ToM
Across the life span, ToM relies on age-sensitive neurocognitive resources. Thus, age-related declines in these supporting abilities may contribute both directly and indirectly to lowered ToM (Sandoz, Démonet, & Fossard, 2014) . Lower cognitive ToM is associated with altered executive skills, including inhibition (Wang & Su, 2013) , abstract reasoning (Ahmed & Miller, 2013) , and attention and working memory (McKinnon & Moscovitch, 2007) . Comparatively, evidence suggests a strong positive association between affective ToM and inhibition (Wang & Su, 2013) , but associations with other executive skills remain unstudied. Cognitive and affective ToM are also both associated with crystallized intelligence/semantic memory (e.g., vocabulary tests: Maylor, Moulson, Muncer, & Taylor, 2002; and intelligence scales: Charlton, Barrick, Markus, & Morris, 2009; Peterson & Miller, 2012) . Importantly, associations persist even when language demands are minimal (Peterson & Miller, 2012) . Individuals with poor episodic memory also display worse cognitive ToM (Fischer, Bernstein, & Thornton, 2014) . Thus, while age changes in neurocognitive abilities predict reduced ToM at least in part, current knowledge is limited by the multifaceted nature of neurocognitive performance and the past focus of research on relationships between cognitive ToM and single predictors.
Biological Sex and ToM
Noncognitive predictors of ToM have received less attention in aging research. In early life, between-sex differences in affective ToM are often reported (Kirkland, Peterson, Baker, Miller, & Pulos, 2013) , indicating that girls acquire and master ToM concepts earlier than boys (Charman, Ruffman, & Clements, 2002) . Among adults, neuroimaging research suggests that compared with same-age men, women utilize additional brain regions underlying emotion and self-referential thinking during ToM tasks (Christov-Moore et al., 2014) . Previous aging studies that have examined sex differences reported no or marginal relationships between sex and cognitive ToM (Franco & Smith, 2014; Sullivan & Ruffman, 2004) . Given the influence of sex on cognitive skills related to ToM (e.g., language, Heaton, Ryan, & Grant, 2009) , determining the direct and indirect mechanisms associated with aging and ToM remains an unanswered question. In the current study, we provide a more comprehensive approach to examine the relative importance of sex, neurocognitive performance, and health factors associated with age differences in both cognitive and affective ToM.
Pulse Pressure and ToM
The role of blood pressure-including systolic (SBP), diastolic (DBP), and pulse pressures (PPs)-in predicting cognitive performance is well established in aging research. Blood pressure-related neurocognitive difficulties are often subtle but can occur across multiple domains of functioning, including episodic memory, attention, and executive functions (DeCarlo et al., 2016; Gifford et al., 2013) . Because of the risk jointly conferred by high SBP and low DBP, attention has shifted to a third indicator, PP, as a key marker of cognitive change (Yasar, Ko, Nothelle, Mielke, & Carlson, 2011) . Calculated as SBP − DBP, high PP (>60 mmHg) is an index of systemic vascular risk in individuals with low to normal blood pressure (Singer, Trollor, Baune, Sachdev, & Smith, 2014) . Individuals with high PP perform worse on cognitive screening and measures of executive functions, processing speed, and episodic memory (Singer et al., 2014; Yasar et al., 2011) . Notably, the neurocognitive domains sensitive to PP effects are also linked to reduced ToM, raising the possibility that high PP may similarly impact ToM. To our knowledge, only two studies to date have examined the potential role of vascular health and PP in predicting ToM performance in aging (Charlton et al., 2009; Fischer et al., 2014) .
We previously demonstrated that older adults with high PP showed attenuated cognitive ToM (Fischer et al., 2014) . Reduced ToM was associated with older age and lowered performance on an indicator of episodic memory and processing speed. Importantly, older adults with elevated PP demonstrated the strongest associations between reduced cognitive ToM and lower memory/speed. This suggests that blood pressure effects on cognition may be more consequential than previously understood and extend to socialcognitive functioning.
In the current study, we aimed to determine the extent of age differences in both cognitive and affective ToM and to identify mechanisms underlying these age differences. We expand upon our previous work (Fischer et al., 2014) by including measures of affective ToM and a younger comparison sample, and by utilizing a broad neurocognitive battery based on previously identified predictors. We assessed age changes in ToM using two common measures in combination with a newer measure that examines both cognitive and affective ToM within a single task. We selected these measures based on generalizability to past research, clear representation of cognitive or affective ToM, and established sensitivity to individual differences. In addition, we aimed to identify the extent to which age differences in cognitive and affective ToM are directly and indirectly predicted by neurocognitive performance, sex, and PP. We used invariance analyses to compare the relative importance of age relative to these factors. We expected that (a) young and older adults with poorer executive resources, lower verbal skills, and lower episodic memory would demonstrate worse cognitive and affective ToM; (b) men in both age groups would have worse cognitive and affective ToM; and (c) older adults with high PP would have lower cognitive and affective ToM.
Method

Participants
Over 6 months we recruited 86 young (mean age = 19.80 years; range = 17-27; 63 female) and 85 older adults (mean age = 71.40 years; range = 64-87; 59 female) from metro Vancouver (N = 171). The young adult sample comprised undergraduate students enrolled at Simon Fraser University (SFU). Older participants were community residing and recruited through newspaper ads. Young adults received course credit for participation and older adults received $20. No participant scored less than 26/30 on the Mini-Mental State Examination, suggesting no significant cognitive impairment (Roper, Bieliauskas, & Peterson, 1996) . There was no overlap between this sample and that reported in Fischer and colleagues (2014) .
Measures
Trained graduate students and research assistants individually tested participants on a 2.5-hour battery that assessed ToM and neurocognitive performance. At the beginning of each testing session, we measured resting blood pressure followed by administration of the ToM and neurocognitive measures. The SFU Research Ethics Board approved all study protocol.
Blood pressure
We obtained four blood pressure readings for each participant on the nondominant arm using an automatic oscillometric upper arm monitor (Microlife BP 3AC1-1PC). Participants sat quietly with their feet on the floor. We took an initial reading to ensure comfort with the procedure. After 5 minutes, we took three readings separated by 1-minute rest intervals. Average PP (SBP − DBP) was calculated over the final three readings.
Theory of mind
We used the Strange Stories Test (Happé et al., 1998) Happé (1994) . There was no time limit. Prior to the main analyses, we excluded one item with poor response variability. Inter-rater agreement was excellent across three independent raters, intra-class correlation coefficient (ICC) (3,1) = .95.
We used the Reading the Mind in the Eyes Test (RMET; Baron-Cohen, Wheelright, Hill, Raste, & Plumb, 2001) to assess affective ToM. Items comprised 36 black-andwhite photographs of the eye region of human faces. For each item, participants chose from four possible descriptors the term they felt best depicted the emotional mental state. We scored responses as correct/incorrect. There was no time limit. As per Baron-Cohen and colleagues (2001), we removed two items that poorly discriminated between responses and eight items with low item-total agreement (r < .10). Internal consistency for RMET items in our sample was poor, ICC (3,1) =.48, though consistent with other recent estimates (e.g., Söderstrand & Almkvist, 2012; Vellante et al., 2013) .
The Yoni Test (Shamay-Tsoory & Aharon-Peretz, 2007) provided additional assessment of both cognitive and affective ToM. Test protocol and instructions are published online. We adapted four items as teaching trials and removed 12 trials reflecting competitive emotions about fortune/misfortune (e.g., gloat/envy). After these modifications, our measure comprised 34 cognitive and 33 affective ToM items. For each, participants viewed "Yoni" a fictional character surrounded by four pictures of a single category. Participants chose which picture they felt represented Yoni's mental state based on descriptor sentences and Yoni's facial expression. Responses were scored as correct/incorrect with no time limit. We deleted three cognitive and two affective ToM items with poor response variability and three cognitive and three affective ToM items with low item-total agreement. Internal consistency was good for the cognitive ToM items, ICC (3,1) = .86 and adequate for the affective ToM items, ICC (3,1) = .74.
Executive functions
The Delis-Kaplan Executive Function System Color-Word Interference (Stroop) test assessed inhibition (DKEFS CW; Delis, Kaplan, & Kramer, 2001 ). To derive a nonspeeded measure, we subtracted participants' latency to perform the inhibition condition from the color-naming condition (Delis et al., 2001 ); we reverse coded scores so that higher scores reflected better performance. The Letter-Number Sequencing subtest from the Wechsler Adult Intelligence Scale -3rd Edition (WAIS-III LN; Wechsler, 1997 ) assessed working memory. Participants listened to sequences of numbers and letters and recalled each in alphanumeric order. The Backward Digit Span subtest (WAIS-III DS; Wechsler, 1997 ) assessed working memory and auditory attention. Participants listened to sequences of numbers and recalled each sequence in its reverse order. For both tasks, we recorded the number of sequences correctly recalled.
Semantic memory
The Kaufman Brief Intelligence Test-2 Verbal Knowledge test (KBIT-2 VK; Kaufman & Kaufman, 2004 ) assessed word knowledge and verbal concept formation. Participants viewed pages containing six pictures and indicated which picture represented the meaning of a target word read by the examiner. The number of correctly identified targets was used to represent semantic memory retrieval, a component of crystallized intelligence that is relatively unaffected by normal aging (Salthouse, 2009 ).
Episodic memory
The California Verbal Learning Test-II assessed verbal episodic memory (CVLT-II; Delis, Kramer, Kaplan, & Ober, 2000) . Participants learned 16 words over five trials. Recall was assessed after each learning trial, after a brief delay, and again after a 20-minute delay. The following scores represented episodic memory: Total items learned over five trials (learning), total items freely recalled at short delay (short-term verbal retention), and total items freely recalled at long delay (long-term verbal retention).
Analytic Strategy
We computed path analytic models to identify direct and indirect predictors of cognitive and affective ToM; separate models were computed for young and older adults. We began with a baseline or hypothesized multivariate model in which semantic memory, executive functions, and episodic memory were assumed to predict both cognitive and affective ToM (Figure 1 ). Episodic memory was also assumed to predict cognitive ToM. PP was assumed to directly predict cognitive ToM and indirectly predict cognitive ToM via executive functions and episodic memory. We assumed that semantic memory, executive functions, and episodic memory would be correlated constructs. Sex was assumed to predict affective ToM. This multivariate model has the advantage of allowing us to compare the relative importance of various predictors of ToM for both young and older adults. With five independent variables examined, samples of 86 young and 85 older adults were sufficient to detect large effects (d = 0.80, α < .01; Cohen, 1992) .
Baseline models were modified as required for young and older adults. Elements within models were deleted or added based upon the following criteria: (a) optimal fit to the data, (b) meaningfulness within the ToM literature, (c) theoretical relevance, and (d) parsimony. Revisions to baseline models were made independently for young and older adults. We report an absolute, a parsimony, and an incremental goodness-of-fit index for path analytic models using AMOS 20.0 statistical software.
We next undertook invariance analyses to compare the relative significance of ToM predictors between young and older adults. We assessed invariance by comparing coefficients for nested parameters between models (e.g., relative importance of PP on ToM between age groups). Path analysis and invariance analyses were undertaken following the procedures described by Byrne (2013) . Table 1 details descriptive demographic and neurocognitive data by age group. Young adults outperformed older adults on all measures except semantic memory, where older adults scored comparatively better. For most domains, the magnitude of age effects favoring young adults was large (d ≥ 0.80; episodic memory, working memory) to very large (d ≥ 1.30; inhibition), whereas age effects for auditory attention were moderate (d = 0.48).
Results
Preliminary Analyses
We created composite variables representing episodic memory and executive functions based on (a) strong rationale supporting their separation as theoretical constructs that hold differential relationships with age and brain morphology (Salthouse, 2009 ) and (b) differential relationships in predicting variability in ToM performance across the life span (Sandoz et al., 2014) . We created summed z-score composite variables for episodic memory (CVLT 15, CVLT SDFR, & CVLT LDFR) and executive functions (WAIS LN, WAIS DS, & DKEFS CW). The correlation between the neurocognitive composites was r = .47. We also created composite z-scores of cognitive (Strange Stories & Yoni Cognitive ToM) and affective ToM (RMET & Yoni Affective ToM) based on supporting theory (Henry, Phillips, Ruffman, & Bailey, 2013) . Reliability estimates for the composite variables were α = .84 for Cognitive ToM and α = .72 for Affective ToM (Table 2 ).
Age Differences in ToM
As expected, young adults outperformed older adults across ToM measures (Table 3) 
Path Analyses
Path models were computed separately for young and older adults. For both, we began with the baseline model; each hypothesized path was tested (Figure 1) . Following steps and procedures described by O'Rourke and Hatcher (2013), we Timed contrast measure. Higher scores on the DKEFS CW indicate slower or worse performance. These scores were reverse coded for all analyses (i.e., where higher scores represent better performance). *p < .05. **p < .01. ***p < .001.
first deleted nonsignificant paths between variables. Next, statistically significant paths were added where supported by existing research and theory. Figure 2 presents the path model that emerged for young adults, χ 2 [df = 8] = 7.10, p = .53. As hypothesized, executive functions and sex predicted cognitive ToM. Semantic memory and cognitive ToM predicted affective ToM. Contrary to hypotheses, episodic memory did not emerge as a predictor of either cognitive or affective ToM. While hypothesized only for older adults, PP also emerged as a predictor of cognitive ToM for younger adults. No other paths were added.
Goodness-of-fit indices for this model were within acceptable limits (Byrne, 2013; O'Rourke & Hatcher, 2013) . More precisely, the Comparative Fit Index (CFI = 1.00) and the root mean square error of approximation (RMSEA = 0) were both ideal, whereas and the standardized root mean residual (SRMR = .062) was acceptable. The full 90% confidence interval for the RMSEA was also in acceptable parameters (0 < RMSEA CL 90 < 0.131) As seen in Figure 3 , a more complex model emerged for older adults, χ 2 [df = 8] = 7.65, p = .47. Eight of ten hypothesized paths from the baseline model emerged as statistically significant. However, PP did not emerge as a significant predictor of executive functions, nor did executive functions predict cognitive ToM. Additional paths were added as (female) sex predicted both PP and episodic memory. As with the younger adult model, goodness-of-fit indices for the older adult model were in ideal parameters for the CFI (1.00) and the RMSEA (RMSEA = 0; 0 < RMSEA CL 90 < 0.133) and acceptable for the SRMR (.061). As hypothesized, several variables demonstrated significant associations with ToM performance in both age groups: (a) higher semantic memory predicted better affective ToM for both young (β = .20, p = .04) and older adults (β = .35, p < .01); higher PP predicted lower cognitive ToM for young (β = −.30, p < .01) and older adults (β = −.23, p = .02); male sex predicted better cognitive ToM for young (β = −.31, p < .01) and older adults (β = −.31, p < .01). Higher PP for younger men (β = −.55, p < .01) and higher PP for older women (β = .27, p < .01) predicted lower cognitive ToM (β = −.30, p < .05; β = −.23, p < .01, respectively). We did not observe a direct association between sex and affective ToM for either group.
Unique predictors of ToM were also observed. Three predictors were significant for older adults only: Higher semantic memory predicted better cognitive ToM (β = .21, p = .03); better executive functions predicted better affective ToM (β = .20, p = .02); and better episodic memory predicted better cognitive ToM (β = .37, p < .01). With older adults only, women also displayed better episodic memory (β = .47, p < .01). With young adults only, better executive functions predicted better cognitive ToM (β = .25, p = .01). A moderate positive association between cognitive ToM and affective ToM also emerged for both young (β = .39, p < .01) and older adults (β = .33, p < .01).
Comparative Analyses Between Young and Older Adults
We conducted invariance analyses to identify age differences in the relative importance of shared predictors of cognitive and affective ToM. Our analyses represented partial invariance analyses because not all predictors were shared between age groups. With no cross-group constraints imposed, baseline comparison revealed that our models fit the data effectively, χ 2 [df = 15] = 13.82, p = .54, CFI = 1.00, SRMR = .05, RMSEA = 0 (0 < RMSEA CL 90 < .082). See Table 4 for a summary of comparative analyses.
Preliminary tests comparing baseline models with all nested parameters anchored between groups were significant, Δχ 2 = 49.41, Δdf = 5, indicating that at least one of the parameters significantly differed between young and older adults. Comparison of the beta coefficients indicated that the magnitude and association between sex and PP differed: Male sex was associated with higher PP in young adults (β = −.55), whereas female sex was associated with higher PP in older adults (β = .27). No statistically significant age group differences existed in the relative strength of associations between semantic memory and affective ToM, PP and cognitive ToM, sex and cognitive ToM, or cognitive ToM and affective ToM. Associations between predictors and ToM were largely equivalent between young and older adults. Aside from sex and PP, associations appear generally consistent over the adult life course.
Discussion
Our study addressed two primary aims. We first sought to clarify mixed findings by examining age differences in cognitive and affective ToM. Our second aim was to identify significant predictors underlying these age differences. Results indicate that young adults outperformed older adults on tasks of cognitive and affective ToM. Across individual and composite measures ESs were large with relatively narrow confidence intervals, indicating that age differences in cognitive and affective ToM are robust in community samples. These findings contrast with past work that has not detected age effects for affective ToM (e.g., Bottiroli et al., 2016; Castelli et al., 2010; Wang & Su, 2013) , instead suggesting that age effects for affective ToM are equally robust to those observed in cognitive ToM. Alongside other work (e.g., Duval et al., 2011; Rakoczy et al., 2012) , our results provide evidence of declines in both cognitive and affective ToM in older adults.
A notable strength of the current study is that we were able to simultaneously consider several factors linked to variability in ToM. As expected, cognitive and affective ToM showed differential relationships with predictors that tended to be age specific: Executive functions predicted cognitive ToM in young adults, whereas semantic memory and episodic memory predicted cognitive ToM in older adults. For affective ToM, semantic memory was a determinant for both age groups, with executive functions emerging as germane only in later life. This pattern of results is inconsistent with research suggesting that at critical periods of neurocognitive development and decline, both cognitive and affective ToM should be susceptible to executive influences (e.g., Ahmed & Miller, 2013) . It is possible that by using a composite executive measure we may have obscured individual relationships with ToM. However, by controlling for shared error between concurrent predictors, we are able to comment on predictive associations while controlling for other key variables, thus presenting a more direct approximation of executive influences on ToM than previously reported.
While semantic memory predicted affective ToM in both age groups, it predicted cognitive ToM among older adults only. Previous work has shown that crystallized knowledge, as captured by semantic memory, is a robust predictor of affective ToM (Peterson & Miller, 2012) . Affective ToM is thought to develop later than cognitive ToM (Vetter et al., 2013) and may become refined by social and cultural exposure in social situations. In this manner, across the life span, individuals with strong semantic memory may have refined lexicons that underlie affective ToM and may activate during tasks that more closely approximate reality (e.g., eyes or facial expressions). Comparatively when a task is primarily verbal, such as those in our cognitive ToM composite, older individuals with better semantic memory may have an advantage. Such tasks may be more reliant on semantic memory, particularly because outside the laboratory, individuals tend not to give verbal labels to how they perceive mental states. We further considered whether the earlier absence of this relationship might reflect the greater proportion of young adults identifying English as an additional language; associations were negligible, however. At least in early life, research suggests that bilingualism is advantageous to ToM (Goetz, 2003) .
Results also raise questions regarding the extent to which episodic memory is truly fundamental to ToM. Inclusion of the Strange Stories test (i.e., containing a memory component) in our cognitive ToM composite may have placed heightened demands on new learning efficiency, encoding, and short-term recall. The saliency of this association was likely magnified among older adults who show baseline weaknesses in memory relative to their college-age peers. By contrast, in all affective ToM measures, participants viewed stimuli continually while responding, mitigating encoding demands in favor of working memory (Maylor et al., 2002) . Some authors suggest that instead ToM reasoning relies on autobiographical memory as a template for anticipating and interpreting behavior (Rabin & Rosenbaum, 2012) . While theoretically intuitive, hypotheses regarding autobiographical memory and ToM are largely unstudied.
With both young and older adults, male sex is associated with better cognitive ToM. Counter to our hypotheses, we found no relationship between sex and affective ToM. This finding is not incongruent with existing literature as most research demonstrating a female advantage to ToM is specific to infancy and adolescence (Charman et al., 2002) , with equivocal support into early adulthood (Kirkland et al., 2013) . Thus, it is possible that sex may play a specialized role in supporting early ToM development. Further, controlling for the influences of other predictors may have attenuated variance in ToM previously attributed to sex (e.g., Franco et al., 2014) . We also cannot exclude the possibility that gender roles and/or predisposition to empathy influenced our results (Thomas & Maio, 2008) . At this point, the extent to which sex differences in ToM can be generalized across age and methodology is unclear. It should be noted also that we categorized participants as male/female on the basis of biological sex not gender.
Our findings extend previous work linking PP and ToM (Fischer et al., 2014) . We found that higher PP predicted lower cognitive ToM in both younger and older adults. Counter to our expectations, PP did not predict affective ToM in either group. The absence of age differences in the association between PP and cognitive ToM was surprising, as the physiological widening of PP after age 60 and its relation to late-life cerebrovascular outcomes would suggest a stronger link in older age (Scuteri, Nilsson, Tzourio, Redon, & Laurent, 2011) . However, as Aine and colleagues (2014) have suggested, cardiovascular risk in early adulthood is commonly underestimated because individual risk factors often fall below clinical diagnostic thresholds. This may lead clinicians and researchers to erroneously dismiss potential risks to cognitive integrity. Proposed mechanisms linking PP to cognitive performance and ToM in older samples may relate to the effects of arterial stiffening on the compliance and integrity of vulnerable subcortical circuitry, leading to increased risk of ischemic cognitive impairment. Potential mechanisms may differ for young adults due to interactive influences with age or secondary variables (e.g., genetics, state/trait anxiety, alcohol use, diet : Ruffman, Zhang, Taumoepeau, & Skeaff, 2016; Waldstein, 1995) .
Comparing the relative importance of ToM predictors between young and older adults, we found that only one shared predictor differed by age (sex differentially predicted PP by age). Irrespective of age, higher PP and male sex predicted better cognitive ToM, whereas better semantic memory and better cognitive ToM predicted better affective ToM. These results have key implications for teasing apart the factors that contribute to stability and decline in ToM in adulthood. Prospective research is needed to clarify whether the predictors we identified in this study are useful markers for incipient change.
Challenges and Directions for Future Research
A significant advantage of this study is that we measured cognitive and affective ToM with two conventional measures with varying reliability (Strange Stories, RMET) and a novel measure with good reliability (Yoni). By doing so, we were able to define and measure ToM more broadly than using individual tasks alone. This is an important step for ToM research, which has historically reported low reliability across measures. We found that affective ToM measures have lower reliability estimates (see Söderstrand & Almkvist, 2012; Vellante et al., 2013) . In ToM research, low reliability may be related to poor construct representation, methodology, or mismatches to the population under study.
Reliability of measurement is rarely addressed in studies of ToM and aging and represents a key issue going forward.
Relatedly, few ToM measures exist that clearly delineate between cognitive and affective ToM and between firstand second-order items. When administered to cognitively healthy subjects, first-order questions may be too easyeliciting near ceiling performance, versus near chance performance on harder items. Yet even when we conducted our analyses removing those participants who performed at ceiling on one or more task, age differences in ToM were maintained, indicating that our results were robust to ceiling effects. Finally, our young and older adult samples differed across many key variables such as educational attainment, English language status, and various health conditions (e.g., hypertension). Where possible we adjusted for these influences; however, it is plausible that betweensample variation may have influenced our results.
We note that our samples were relatively small for multivariate path analyses though sufficient to detect large ESs. It is generally recommended that for optimal parameter estimation, path models should ideally comprise 100+ participants, more depending on the number of model parameters (O'Rourke & Hatcher, 2013) . Sample size may also be a factor accounting for differences between the hypothesized or baseline model and resulting path models for both young and older adults. For instance, two hypothesized but nonsignificant paths were deleted from the older adult model and five nonsignificant paths were deleted from the younger adult model. These associations may have emerged as significant with larger samples. Despite these caveats, we obtained robust findings that were in line with guiding theory and build upon existing research. These results provide key groundwork for future multipredictor studies aimed at elucidating factors associated with the maintenance and decline of ToM. Key questions remain regarding the utility of ToM as a clinical construct and whether current instruments of ToM may be valuable markers of daily functioning (e.g., social engagement and quality of life).
